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West	 Benin	 2011	 17,422	 12,679	
	 Burkina	Faso	 2010	 14,424	 13,716	
	 Burundi		 2010	 8,596	 7,231	
	 Cote	d’Ivoire	 2012	 9,686	 7,093	
	 Ghana	 2014	 11,835	 5,595	
	 Guinea	 2012	 7,109	 6,424	
	 Liberia		 2013	 9,333	 7,058	
	 Mali	 2012	 10,105	 9,582	
	 Nigeria	 2013	 38,522	 28,596	
	 Senegal	 2010	 7,902	 11,633	
	 Sierra	Leone	 2013	 12,629	 10,618	
	 Togo	 2013	 9,549	 6,535	
Central	 Cameroon	 2011	 14,214	 10,734	
	 Congo	 2011	 11,632	 8,857	
	 DRC	 2012	 18,171	 17,228	
	 Gabon	 2012	 9,755	 5,747	
East	 Kenya	 2014	 36,430	 20,093	
	 Malawi	 2010	 24,825	 18,360	
	 Mozambique	 2011	 13,919	 10,291	
	 Rwanda	 2010	 12,540	 8,484	
	 Tanzania	 2010	 10,300	 7,526	
	 Uganda	 2011	 9,033	 7,355	
	 Zambia	 2013	 15,920	 12,714	
	 Zimbabwe	 2010	 10,828	 5,203	
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Benin	 09,	11,	12	 6,720,585	 y	 y	 y	
Burkina	Faso	 10,	11,	12	 7,930,794	 y	 y	 y	
Côte	d'Ivoire	 09,	10,	11	 9,221,508	 y	 	 y	
Gambia	 09,	11,	12	 1,182,883	 y	 y	 y	
Ghana	 10,	11,	12	 13,042,900	 y	 	 	
Guinea-Bissau	 10,	11,	12	 1,179,669	 y	 y	 y	
Liberia	 09,	10,	11	 2,474,400	 y	 	 	
Mali	 10,	11,	12	 7,128,578	 y	 y	 y	
Nigeria	 10,	11,	12	 51,456,461	 y	 	 	
Senegal	 09,	10,	11	 5,342,486	 y	 	 	
Sierra	Leone	 10,	11,	12	 3,598,535	 y	 y	 y	





Angola	 10,	11,	12	 3,876,147	 y	 y	 y	
Cameroon	 09,	10,	11	 8,733,485	 y	 	 	
Central	African	
Republic	
09,	10,	12	 1,078,274	 y	 	 	




10,	11,	12	 32,952,748	 y	 y	 y	
Equatorial	
Guinea	
09,	11,	12	 19,035	 y	 y	 	
Sao	Tome	and	
Principe	




Botswana	 10,	11,	12	 148,500	 y	 	 	
Mozambique	 10,	11,	12	 7,439,387	 y	 y	 	




Burundi	 10,	11,	12	 4,751,975	 y	 	 y	
Comoros	 10,	11,	12	 270,120	 y	 	 	
Djibouti	 10,	11,	12	 54,800	 y	 	 	
Eritrea	 10,	11,	12	 1,179,640	 y	 	 	
Ethiopia	 10,	11,	12	 24,337,326	 y	 	 	
Kenya	 10,	11,	12	 14,461,002	 y	 y	 y	
Madagascar	 10,	11,	12	 9,436,883	 y	 y	 y	
Malawi	 10,	11,	12	 9,289,178	 y	 y	 	
Rwanda	 10,	11,	12	 7,255,887	 y	 	 y	
Somalia	 10,	11,	12	 796,698	 y	 	 	





10,	11,	12	 24,573,301	 y	 y	 y	
Tanzania	
(Zanzibar)	
09,	10,	11	 348,250	 y	 	 	
Uganda	 10,	11,	12	 9,109,747	 y	 	 	
Zambia	 10,	11,	12	 7,278,762	 y	 y	 	
Zimbabwe	 09,	10,	12	 2,316,866	 y	 	 	
Total:	38	 	 290,030,923	 38	 17	 16	


























	 Countries	with	a	reported	distribution	policy	 33	 25	
	 Average	years	between	policy	and	implementation	 2.3	 2.7	
Proportion	of	LLINs	distributed	via	each	channel	
	 Proportion	of	total	LLINs	distributed	through	the	channel	 9%	 4%	
Distribution	channel	availability	ratio	 ANC	 DTP1	 Measles	
	 Availability	ratio	 55%	 34%**	 37%***	






























calculation	is	done:	 11,231,333	??)*+33,033,332		??)*+ = 34%	$J	IF)	100%	$J	IF)	




	 Total	ANC	LLINS	Σ	Campaign + ANC + EPI + Other	channel	LLINs = %	$J	#$%&'	??)*+	
	 44,831,093	??)*+334,765,862	??)*+ = 13%	$J	#$%&'	??)*+	
	
The	proportion	of	LLINs	needed	for	100%	of	infants	attending	EPI:	
	 Total	EPI	LLINS	Σ	Campaign + ANC + EPI + Other	channel	LLINs = %	$J	#$%&'	??)*+	




































	 t(805,404,900×0.04)×33/&2+u×0.80 = 77,318,870	-/%+	
	













































































































































































































































































































































































	 MALI		 MALAWI		 KENYA		 RWANDA		 Total		
Facility		 2	(9)				 3	(3)		 4	(6)		 2	(5)		 11	(23)		
Sub-National	Health	office		 1	(4)		 1	(2)		 1	(7)		 2	(3)		 5	(16)		
National	Malaria	Control	Unit		 2	(2)		 1	(2)		 1	(6)		 2	(2)		 6	(12)		
National	Reproductive	
Health/MCH	Unit		
1	(1)		 1	(1)		 1	(1)		 .5*	(1)		 3.5	(4)		
National	EPI	Unit		 -		 1	(1)		 1	(1)		 .5*	(1)		 2.5	(3)		
Logistics	(National	level)	 -		 1	(1)		 -		 3	(3)		 4	(4)		
Partner	Organizations	
(National	level)	
1	(2)		 3	(3)		 1	(2)		 1	(1)		 6	(8)		










































































































































































































































































































































































































































































































































































































































































































1	(4)		 1	(2)		 1	(7)		 2	(3)		 5	(16)		
National	Malaria	Control	Unit		 2	(2)		 1	(2)		 1	(6)		 2	(2)		 6	(12)		
National	Reproductive	
Health/MCH	Unit		
1	(1)		 1	(1)		 1	(1)		 .5*	(1)		 3.5	(4)		









1	(2)		 3	(3)		 1	(2)		 1	(1)		 6	(8)		






































































































































































































































































	 Kenya		 Malawi		 Mali		 Rwanda		
ANC	Integration	policy		 ANC	first	contact		 ANC	first	contact		 ANC	first	contact		 Primigravid	ANC	
first	contact*		
EPI	Integration	policy		 BCG		 At	birth†	 9	months		 9	months		
ANC	coverage	(year)‡	 88.5%	 95.6%	 70.8	 97.1%	
EPI	coverage**	 84%	 89%	 76%	 99%	


















































































































































































































































































































































































The intended journal has not been decided, but both 
Malaria Journal and Lancet Global Health have been 
discussed as potential journals for submission. An 
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ANC	and	EPI	 Benin	 2011	 17422	 12,	679	 80%		(78.7-80.8)	 45%		(43.4-45.8)	
Burkina	Faso	 2010	 14424	 13716	 57%		(55.3-58.6)	 19%		(17.4-19.6)	
Burundi		 2010	 8596	 7231	 52%		(48.8-55.2)	 24%		(21.2-25.9)	
Cote	d’Ivoire	 2012	 9686	 7093	 67%		(64.6-69.8)	 32%		(29.9-33.5)	
DRC	 2012	 18171	 17228	 70%		(67.6-72.2)	 25%		(23.8-26.9)	
Gabon	 2012	 9755	 5747	 36%		(34.1-38.2)	 15%		(13.4-15.6)	
Kenya	 2014	 36430	 20093	 59%		(57.7-60.2)	 35%		(33.4-35.6)	
Malawi	 2010	 24825	 18360	 57%		(55.5-58.1)	 20%		(19.0-20.9)	
Mali	 2012	 10105	 9582	 84%		(83.1-85.6)	 42%		(40.2-43.5)	
Rwanda	 2010	 12540	 8484	 82%		(80.1-83.2)	 40%		(38.7-42.0)	
Sierra	Leone	 2013	 12629	 10618	 65%		(62.3-66.5)	 15%		(14.0-16.0)	
Tanzania	 2010	 10300	 7526	 64%		(62.1-65.5)	 23%		(21.8-24.3)	
Togo	 2013	 9549	 6535	 65%		(63.6-67.1)	 33%		(31.3-34.6)	
Average		 64.5%	 28.1%	
	
ANC	only	 Guinea	 2012	 7109	 6424	 47%		(45.2-49.6)	 10%		(8.8-10.8)	
Liberia		 2013	 9333	 7058	 55%		(51.6-57.6)	 22%		(20.4-23.9)	
Mozambique	 2011	 13919	 10291	 52%		(49.5-53.3)	 23%		(21.1-24.1)	
Nigeria	 2013	 38522	 28596	 50%		(47.7-51.4)	 22%		(21.0-23.3)	
Uganda	 2011	 9033	 7355	 60%		(57.7-61.9)	 28%		(26.1-29.4)	
Zambia	 2013	 15920	 12714	 68%		(66.3-69.1)	 27%		(26.2-28.5)	
Average	 55.1%	 21.9%	
	
No	CD	 Cameroon	 2011	 14214	 10734	 18%		(17.4-19.2)	 5%		(4.1-5.0)	
Congo	 2011	 11632	 8857	 33%		(31.2-35.0)	 11%		(10.0-12.2)	
Ghana	 2014	 11835	 5595	 68%		(66.7-70.0)	 45%		(43.6-46.9)	
Namibia	 2013	 9849	 4818	 24%		(23.0-25.9)	 12%		(11.0-13.1)	
Senegal	 2010	 7902	 11633	 63%		(59.8-66.0)	 17%		(15.7-18.5)	









































































































<1	year	 0.52	(0.48-0.57)	 ref	 2.12	(1.98-2.27)	 0.68	(0.61-0.76)	 ref	 2.06	(1.90-2.23)	












ITN	distribution	policy	 Country	 DHS	year	 ALMA	score	2013	 ALMA	score	2016	
ANC	and	EPI		
Benin	 2011	 93	 100	
Burkina	Faso	 2010	 38	 100	
Burundi		 2010	 82	 100	
Cote	d’Ivoire	 2012	 52	 NA	
DRC	 2012	 62	 100	
Gabon	 2012	 14	 5	
Kenya	 2014	 100	 95	
Malawi	 2010	 99	 100	
Mali	 2012	 52	 100	
Rwanda	 2010	 100	 100	
Sierra	Leone	 2013	 100	 100	
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Tanzania	 2010	 58	 67	
Togo	 2013	 76	 100	
Average	 88.92	 71.23	
		 		 		 		 		
ANC	only	
Guinea	 2012	 62	 51	
Liberia		 2013	 100	 100	
Nigeria	 2013	 27	 92	
Mozambique	 2011	 66	 93	
Uganda	 2011	 46	 100	
Zambia	 2013	 77	 100	
Average	 89.33	 63.00	
		 		 		 		 		
No	facility-based	
distribution	
Ghana	 2014	 91	 100	
Cameroon	 2011	 74	 100	
Congo	 2011	 79	 8	
Namibia	 2013	 98	 NA	
Senegal	 2010	 81	 100	







































































































































































































The intended journal has not been decided, but both 
Lancet Global Health and Plos One have been 
discussed as potential journals for submission.  An 
alternative journal may be identified once the paper is 
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Coverage	(%)	 E(h)*	 Coverage	(%)	 E(h)	 Coverage	(%)	 E(h)	
Benin	(2011)	 71.9%	 0.016	 62.9%	 0.143	 61.1%	 0.359	
Burkina	Faso	(2010)	 48.5%	 0.065	 89.8%	 0.087	 33.7%	 0.171	
Burundi	(2010)	 45.6%	 0.179	 95.2%	 0.026	 33.5%	 0.005	
Cameroon	(2011)	 11.7%	 0.064	 66.9%	 0.323	 62.6%	 0.415	
Congo	(2011)	 31.6%	 -0.201	 56.5%	 0.142	 79.2%	 0.225	
Cote	d’Ivoire	(2012)	 38.7%	 -0.126	 61.8%	 0.243	 44.5%	 0.341	
DRC	(2012)	 57.2%	 0.042	 58.1%	 0.316	 48.3%	 0.202	
Gabon	(2012)	 41.1%	 -0.121	 23.4%	 0.006	 78.9%	 0.240	
Ghana	(2014)	 47.9%	 -0.223	 90.0%	 0.051	 87.7%	 0.173	
Guinea	(2012)	 27.5%	 -0.058	 48.1%	 0.205	 56.8%	 0.346	
Kenya	(2014)	 55.2%	 0.164	 90.2%	 0.078	 57.8%	 0.252	
Liberia	(2013)	 39.5%	 -0.007	 73.7%	 0.171	 80.6%	 0.178	
Malawi	(2010)	 40.9%	 0.178	 94.4%	 0.020	 45.8%	 0.067	
Mali	(2012)	 70.6%	 0.048	 63.0%	 0.277	 41.6%	 0.370	
Mozambique	(2011)	 36.7%	 0.050	 77.6%	 0.193	 51.2%	 0.232	
Namibia	(2013)	 6.6%	 -0.038	 92.2%	 -0.019	 81.5%	 0.095	
Nigeria	(2013)	 16.7%	 0.045	 38.7%	 0.591	 52.2%	 0.593	
Rwanda	(2010)	 70.5%	 0.124	 97.1%	 0.011	 35.5%	 0.048	
Senegal	(2010)	 36.1%	 -0.142	 82.2%	 0.116	 51.2%	 0.313	
Sierra	Leone	(2013)	 51.6%	 -0.073	 78.0%	 -0.072	 87.0%	 0.057	
Tanzania	(2010)	 64.5%	 0.025	 88.1%	 0.101	 42.9%	 0.167	
Togo	(2013)	 44.5%	 -0.068	 84.9%	 0.053	 57.4%	 0.296	
Uganda	(2011)	 44.7%	 0.022	 70.4%	 -0.010	 48.5%	 0.141	
Zambia	(2013)	 41.1%	 -0.023	 87.2%	 0.111	 56.0%	 0.076	
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Do	you	work	on:	 	 EPI	 	 	 ANC	 	 Malaria/LLINs	
Level	of	work:		 	 	 National	 	 Regional	 	 Facility	
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APPENDIX	E:	DESCRIPTION	OF	THREE	IMPORTANT	PROPERTIES	OF	
CONCENTRATION	INDICES		
The	below	three	properties	are	identified	by	health	economists	as	important	features	of	
any	concentration	index.		These	three	properties	are	met	by	both	the	Wagstaff:	W(h),	and	
Erreygers:	E(h),	corrected	concentration	indices	for	health,	and	are	maintained	when	
applying	these	indices	to	binary	and	bounded	variables.			
1.	The	transfer	property	
The	transfer	property	is	a	cornerstone	of	concentration	index	theory,	and	says	that	a	
transfer	of	health	from	a	richer	individual	to	a	poorer	individual	will	result	in	a	
corresponding	shift	towards	a	more	pro-poor	concentration	index	measure,	and	vice	
versa.186			
2.	The	mirror	property		
This	property	states	that	measures	of	inequality	in	health	(h)	or	ill-health	(1	–	h)	should	be	
compliments	of	each	other,	with	opposite	signs,	creating	mirror	images	in	
measurements.186,187		For	unbounded	variables,	such	as	height	or	wealth,	there	is	no	way	to	
measure	the	mirror.		For	bounded	health	measures,	however,	comparable	alternatives	of	
health	and	ill-health	measurements	are	often	used:	survival	vs	mortality,	proportion	
vaccinated	vs	proportion	unvaccinated,	etc.		When	the	mirror	property	is	not	satisfied,	the	
calculation	of	a	concentration	index	score	could	result	in	a	pro-poor	inequity	in	both	health	
and	the	comparable	ill-health	measure,	(survival	and	mortality,	for	example),	which	is	
counter-intuitive.187		Both	E(h)	and	W(h)	ensure	that	the	measurement	of	health	or	ill-
health	results	in	an	equal	and	opposite	value.186,187,192	The	mirror	property	is	especially	
important	if	we	are	comparing	different	health	programmes	which	may	have	standard	
measures	which	differ	from	one	another.		A	concentration	index	that	meets	the	mirror	
property	allows	the	comparison	of	equity	in	mortality	(an	ill-health	measure)	vs	equity	in	
vaccination	coverage	(a	health	measure),	for	example.186		(It	is	important	to	note	that	C(h)	
does	not	satisfy	this	property,	making	it	a	less	useful	tool	for	measuring	inequity	in	
bounded	health	variables.)	
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3.	The	cardinal	invariance	property		
The	cardinal	invariance	property	states	that	a	linear	transfer	of	the	health	variable	used	will	
not	affect	the	resulting	value	produced	as	the	score	of	the	concentration	index.		In	other	
words,	the	scale	used	for	the	health	measure	will	not	change	the	equity	estimate.186	W(h)	
and	E(h)	both	satisfy	the	principle	of	cardinal	invariance.			For	example,	the	W(h)	or	E(h)	
equity	measure	for	fever	would	be	the	same	whether	measured	in	Fahrenheit	or	Celsius.186				
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APPENDIX	F:		EXCERPT	FROM	GLOBAL	FUND	INDICATOR	GUIDANCE	SHEET	ON	THE	REPORTING	OF	ITN	DISTRIBUTION	
THROUGH	ANC	AND	EPI	
	
Indicator	
code 
(A) 
Indicators 
(B) 
Numerator 
(C) 
Denominator 
(D) 
Data	type 
(E)	 
Target/Result	
Aggregation 
(F) 
Disaggregation	of		
reported	results 
(G) 
Geographic	
coverage 
(H) 
Data	source 
(I)	 
Additional	
information 
(J) 
VC-3 
Number	of	long-
lasting	
insecticidal	nets	
distributed	to-	
targeted	risk	
groups	through	
continuous	
distribution 
Number	of	
insecticide-treated	
nets	distributed	to	
targeted	risk	groups	
through	continuous	
distribution	(ANC,	
EPI	etc.) 
Not	
applicable N 
Non-cumulative	
 
Pregnant	women;	
Children	<5;		
Migrant	workers/	
refugees/IDPs;	
Others	(specify) 
National	
Sub-national	
(specify) 
Program	
records	of	ITN	
distribution	at	
specific	sites 
When	setting	targets,	
specify:			
1)	Service	delivery	
point-	e.g.	ANC,	EPI,	
etc.	
2)	Targeted	risk	
groups 
ITNs	distributed	through	ANC	and	EPI	(or	other	continuous	distribution	channels	such	as	schools)	are	reported	as	a	single	number	(C),	without	a	denominator	(D),	based	on	a	target	set.		
Though	the	guidelines	require	countries	to	specify	which	programme	is	being	used,	and	which	risk	group	is	being	targeted	(J),	countries	are	not	asked	to	provide	information	on	the	total	
number	of	person	in	that	target	group	eligible	to	receive	the	service.			
*	Letters	have	been	added	to	support	explanation	
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APPENDIX	G:	EXCERPT	FROM	GLOBAL	FUND	INDICATOR	GUIDANCE	SHEET	ON	THE	REPORTING	OF	ITN	OWNERSHIP	
AND	USE	
	
Indicator	
code	
(A)	
Indicators	
(B)	
Numerator	
(C)	
Denominator	
(D)	
Data	type	
(E)	
Target/Result	
Aggregation	
(F)	
Disaggregation	
of		reported	
results	
(G)	
Geographic	
coverage	
(H)	
Data	source	
(I)		
Additional	
information	
(J)		
	
O-1a	
Proportion	of	
population	that	
slept	under	an	
insecticide-
treated	net	the	
previous	night		
Number	of	
individuals	who	
slept	under	an	ITN	
the	previous	night	
Total	number	of	
individuals	who	
spent	the	previous	
night	in	surveyed	
households	
%	 Not	applicable	 Sex	(male,	female)	
National	
Sub-national	
(specify)	
Household	surveys	
such	as	periodic	
malaria	indicator	
survey,	DHS	or	
MICS	
Wealth	quintile	
Rural/Urban	
O-6	
Proportion	of	
households	with	
at	least	one	
insecticide-
treated	net	for	
every	two	people	
Number	of	
households	with	at	
least	one	ITN	for	
every	two	people	
Number	of	
households	
surveyed	
%	 No	applicable	 None	
National	
Sub-national	
(specify)	
Household	surveys	
such	as	periodic	
malaria	indicator	
survey,	DHS	or	
MICS	
		
Unlike	the	indicator	for	ITN	distribution	through	ANC	and	EPI,	seen	in	Appendix	F,	the	indicator	guide	for	ITN	net	ownership	and	use	requires	a	denominator	(D)	and	is	reported	as	a	
percentage	of	the	total	target	population	(E).	
*The	same	format	of	numerator	and	denominator,	presented	as	a	percentage	is	used	for	the	indicators:	“Proportion	of	children	under	five	years	old	who	slept	under	an	insecticide-treated	
net	the	previous	night”,	“Proportion	of	pregnant	women	who	slept	under	an	insecticide-treated	net	the	previous	night”,	and	“Proportion	of	households	with	at	least	one	insecticide-treated	
net”	
